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PREFACE

This effort was performed under Program Element 62601F Project
1900. The compilation of reports was accomplished by Sgt Gregory
Urda of the Environmental Sciences Branch, Engineering and
Services Laboratory, Air Force Engineering and Services (=nter,
Tyndall AFB FL. This compilation represents Technical Reports of
the Environics Division since its beginning at the Air Force
Weapons Laboratory in 1968. All Technical Reports listed are
available from DTIC and many of the more current reports are
available from the National Technical Information Service (NTIS).

This report has been reviewed by the Public Affairs Office and is
releasable to the National Technical Information Service (NTIS).
At NTIS it will be available to the general public, including
foreign nationals.

This technical report has been reviewed and is approved for
publication.
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SECTION 1

INTRODUCTLON

The Environics Division has been responsible for environmental
quality research and development since 1its inception at the Air
Force Weapons Laboratory in 1967. Research and development is
performed in the areas of environmental chemistry, pollution
monitering, waste treatment, air pollution control, modeling,
planning and environmental assessment. During its existence the
Environics Division has been part of numerous organizations
beglnning with the Air Force Weapons Laboratory. With con-
solldation of civil enginering facilities research at Tyndall AFB
¥L, Environics became part of the Air Force Civil Engineering
Center. This move was followed by organizational changes to Det
L, HQ Armament Development and Test Center, Eglin AFB FL, and the
Civil and Environmental Engineering Development Office. In
February 1979, the Environics Division became part of the
Lngineering and Services Laboratory, Alr Force Engineering and
Services Center, Tyndall AFB FL.

Tnis report 1s a compilation of the technical reports published
by the Environies Division between 1967 and 1979.

All of the reports listed are available at the Defense Technical
Intormation Center {(DTIC) and most are also avallable at the
National Technical Information Service (NTIS). They are not
available at the Alr Force Englneering and Services Center. Any
questions concerning research reported in these documents should

ve addressed to the Environics Division, HQ AFESC/RDV, Tyndall
AFB FL 32403, AUTOVON 970-2097.
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69-121
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T0-97
AbFWL-TR-
19-173
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f1-2

DE-TN
71-002

APWL-TR-
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DE-TN-
71-008
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71-13

PUBLICATIUN LIST:

Title

Preliminary Report on
the Treatment of Photo-
graphic Waste with Ozone

Evaluation of Electro-
lysis for Producing
Chlorine Residuals in
Water

Rapid Instrumentation
Methods for Water Pollu-
tion Analysis

Summary of Commercial
Waste Treatment Plants

Military Environics-—--
Water Waste Water, and
Solid Waste

Incineration of Selected
Industrial Wastes

Standards for Individual
Aeroblic Wastewater Treat-
ment Plants

Evaluation of Bird-~-Strike
Hazard at Charleston AFB,
South Carolina

Basic Criteria for the
Evaluation of Special
Processes or Devices Used
in Treating Wastewaters

Proceedings-tnviron-
mental Engineering
Meeting

An Annotated Biblio-
graphy of Civil
Engineering Research

ENVIRONICS SECTION

Author

Michael G. MacNaughton,
Capt, USAF (BSC), and
Dennis I. Hirota, Lt,
USAF

Michael G. MacNaughton,
Capt, USAF (BSC)

Michael G. MacNaughton,
Capt, USAF (BSC)

James A.

Mahoney, PE

James A. Mahoney, PE

Dennis I.
USAF

Hirota, Capt,
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Foundation
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Foundation
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71-41

Ecological Aspects of
Bird~Aircraft Strike
Hazards

Ozone Oxidation of
Photographic Waste

Recovery and Recycle of

Photochemicals at the
Aerospace Audlo Visual
Service PFacility,
AFB, cCalif.

Smoke Abuatement System

for Aircraft Crash-Reduce
Interim

Training Fires,
Report

Proposed Management Con-

cept for Environmental

Pollution Control within

AFSC

Evaluation of a Small
Incinerator for Film
Destruction & Silver
Recovery

USAF Air Mobility Pro-

gram Wastewater Treatment

Systems

Preliminary Investi-
gation of a Synthetic
Media Filter

Preliminary Investi-
gation of the Use of
Hypochlorite Solutions
for
and Silver Recovery

Norton

Film Declassification

Evaluation of the Bird-

Aircraft Strike Hazard
at Shemya AFB, Alaska

Preliminary Evaluation

of Bird-Aircraft Strike

Hazard at Howard AFB,

CZ

New Techniques for Pro-

cessing of Munilcipal
Refuse

Ronald J.
Sgt, USAF

Sobleralski,

Michael G. MacNaughton,
Capt, USAF (BSC)
D.D.

Nelson, Capt,

Capt James T. Haney

Lt Col C. Weinberg
and Donald G. Silva
Major, USAF (BSC)

Joseph J. Beres

V.L. Snoeyink, F.I.
Markus, and B. S. Shin
U. of Illinois

Capt Dean D. Nelson
& Roger D. Murphy,
Sgt, USAF

Lt Richard E.
& Edward C.
C/lc, USAFA

Lotz
Bishop,

R. C. Wooten,
Ronald J.
Sgt;
AlC

Capt;
Sobleralski,
& Robert C. Beason,

Capt R. C. Wooten,
Sgt William M. Floyd
& Alc Robert C.
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Torsten Rothman,

Major, USAF

R L5 Y

Feb 1972

June 1971
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At'w ="' =- Laboratory Investigation Peter I. Joseph, Major April 1971
Til-91 o' a Mused Diatomaceous USAF VC, Geraldine L.
Earth Water Filter, Lemon, Sgt Erik K.
Phase I Vermulen
AFWL-TR- Disposal of Electro- Richard B. Lehmann, June 1971
' 71-03 plating Wastes by Pre-~ Calvin Patterson,
g cipitation and Recovery UNM, CERF
l
| AFWL-TR- Solid Waste Practices Torsten Rothman, P.E., Oct 1971
Z 71-119 in the United States Air Major & Joseph J. Beres
Force
AFWL-TR- USAF Mobility Program V.L. Snoeyink, et al April 1972
71-169 Wastewater Treatment University of Illinois
System
AFWL-TR- Summary of Commercially John T. O!'Connor June 1972
71-184 Available Water Purifica- Vernon L. Snoeyink,
tion Systems University of Illinois
& James A. Mahoney, AFWL
29. DE=TN- Report of Bird Acoustics Gordon W. Boudreau, March 1971
11- Tests at Holloman Air Consultant
Force Base, New Mexico
. 30+ aPWL-TR- Annotated Bibliography Sterling Schultz, promised
! 71 of Stabilization Ponds Ma jor, USAF
{
X 3l. DE-TN- Chemical Wastes Generated Lt Richard E. Lotz Feb 1972
' 72-002 by Air Force Photographic
Operations
32. DE-TN- Dispersion Modeling of Dennis F. Naugle, Capt Feb 1972
72-006 Jet Engine Test Cell
: g Emissions
. .
\
% 33. DE-TN- Preliminary Evaluation Capt John P. Nemergut Feb 1972
72-018 ot" Bird-Aircraft Strike & Al1C Robert C. Beason
- al Beale AFB, California
DE=TN- Preliminary Evaluation Lt Michael J. Boulder June 1972
72-021 of" the Bird-Aircraft & ALC Robert C.
Strike Hazard at Sheppard Beason
AFB, TX
Dis=TN=- Preliminary Evaluation 2nd Lt Michael J. June 1972
72-022 of the Pest Bird Problem Boulter & SSgt Ronald
. at Wright-Patterson AFB, J. Sobleralski
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72-93
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12-12%

AFWL-TR-
72-166
AFWL-TR-
72-181

AFWL-TR-
72-194

tbvaluation ol Bird-Alir-
crat’t Strike Hazard

(Greater Prairie Chickens)

at Whiteman Air Force
Base, Missouri

Flight Safety Aspects of
Precision Radar Near Air
Bases in Bird-Aircraft
Collision Avoildance

Evaluation of a PFused
Diatomaceous Earth Water
Filter for Iron Removal

Dry Season Evaluation of
the Bird-Aircraft Strike
Hazard at Howard AFB,
Canal Zone, Consultation
Report No. 9

Sumimary ol Commercilally
Available Wastewater
Treatment Plants

Test and Evaluation of
Multifrequency Air Con-
ditioner Components for
Air Force Inventory

Disposal of Electro-
plating Wastes by Cation
Exchange

Coring, Description,

Mercury and Lead Analysis

of Lake Bottom Sediments

Chemical Wastes Gene-

rated by Air Porce Photo-

graphic Operations

Waterfowl Migration
Corridors

Treatment of Phenolic
Aircraft Paint Stripping
Wastewater

CONE (Control of Noxious
Eff'luents) Planning Con-
Tference

Dr Jelle de Boer
Research Scientist

Warren L. Flock
University of
Colorado

Donald G. Newton, Jr.

Capt, USAF
Roger R. Murphy,
Sgt, USAF

Robert C. Beason
Sgt, USAF

John P. Nemergut
Capt, USAF

Mr Snoeyink & Mr
James A. Mahoney

Mr James A. Mahoney
P.E.

Richard B. Lehmann
CERF

Michael S.
Capt, USAF

Richard E.
Lt, USAF

Robert C. Beason,
Sgt, USAF

Ronald H. Kroop
Lt, USAF

Donald G. Silva
Major, USAF
Dennis F. Naugle
Capt, USAF

July 1972

Oct 1972

Sept 1972

April 1972

June 1972

June 1972

Sept 1972

Nov 1972

Sept 1972
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Jan 1973
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AFWL-TR-
73-1

AbWL=-TR-
13-4

AtrwhL=TN=-
73-013

AFWL=TN-
73-014

AlWl-TH-
73-16

Evaluation of a Ferri-
cyanide Bleach Recycling
System

Investigation of a Fused
Diatomaceous Earth Water
Filer

Requirements for Explo-
sion Proof Electrical
Equipment in Aircraflt
Shelters

A Survey of Mathematical
Techniques for Solid
Waste Management

Avian Hazards to the Air
Force Rocket Sled Test
Track, Holloman AFB, NM

USAF Mobility Program
Water Treatment System

Iron Removal and Dechlo-
rination ot water at
Minuteman Launch Control
Facilities

Alr PForce Base Solid
Waste Management Ctudy

tbvaluation of Bird-Air-
craf't Collision at Vance
APB, and Kegelman Auxil-
iary Field

Preliminary Evaluation
of the Bird~Aircraft
Collision Hazard at
Ellington AFB, TX

The Bird-Aircraft Strike
Hazard In the Canal Zone

Keith Erb
Harry Parsonage
Mead Technology Lab

D.D. Nelson
Capt, USAF, BSC
D. G. Newton
Capt, USAF

R. D. Murphy
Sgt, USAF

Lester A. Eggleston
Michael D. Pish
Southwest Rsch Inst

Dennis E. Lundquist
Lt, USAF

Rutherford C. Wooten

Capt, USAF

Michael J. Boulter
Lt, USAF

William M. Floyd
Sgt, USAF

V. L. Snoeyink
F. I. Markus

University of Illinois

Dean D. Nelsorn
Capt, USAF, BSC

SCS kEngineers

Michael J. Boulter

Michael J. Boulter

Robert C. Beason

Feb 1973

July 1973

March 1973

Feb 1973

March 19734

March 1973

Ay 1973

April 1973

April 1973

June 1973
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TN-73-026

AFWL-DE-~
TN-73-027

AFWL-DE-
TN=-73-029

AFWL-TR-
73-32

APWL-TR-
73-33

APWL-TR-
73-39

AFWL-TR-
73-69

i'valuation of the Bird
Alrcrat't Strike Hazard
at Reese AFB, Texas

Analysis of Jet Englne
Test Cell Pollution
Abatement Methods

Evaluation of the Deer-
Aircraft Collision Hazzard
at Vandenberg AFB, Calif

Use of a Brominated Ion-
Exchange Resin for Regen-
eration of Photographic
Ferricyanide Bleach
Solutions

Preliminary Evaluation
of Bird-Aircraft Strike
Hazard at Hill AFB, Utah

Preliminary Evaluation
at Bird-Aircraft Strike
Hazard at Williams AFB,
Arizona

CONE (Control of Noxious
Effluents) Planning Con-
ference 5-6 Dec 72

Gulls and USAF Aircraft
Hazards

Disposal of Aircraft
Washrack Waste Water

Cyanlide Waste Treatment

Utilizing Catalytic
Oxidation

Wastewater Sampling and
Testing Instrumentation

O vEriv-

-.;wkss W-ﬂ‘uww

Dennis L.
Sgt, USAF
Michael J.
1Lt, USAF
George E.
1Lt, USAF

Compton

Boulter

Meyer

F. L. Robson
A. S. Kesten
R. D. Lessard
UARL

Dennis E.
Sgt, USAF

Compton

Richard E. Lotz

1st Lt

Robert 0. Collum
TSgt, USAF

Bro. Edwin Mattingly,
CsC, Univ. of
Alburguerque

George E.
1Lt, USAF
Dennis E.
Sgt, USAF

Meyer

Compton

Donald G. Silva
Major, USAF

Rutherford C.
Capt, USAF
George E. Meyer
Lt, USAF
Ronald J.
SSgt, USAF

Wooten

Sobieralski

Bruce D. Reinert

P.H. Woolhiser

D.P. Clark

Thiokol Chemical Corp
Brigham City, Utah

T. F. Craft

R. S. Ingols
Georgla Inst. of Tech
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AFWL-TR
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AFWL-TR-
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Environmental Testing
on Alrcraft Shelters

Design Analysis of an
Air PForce Environmental
Pollution Field Labora-
tory

Quantitative Evaluation
of’ Smoke Abatement System
for Crash/Rescue Training
Fires

Improving Alr Force Base
Refuse Collection Vehicle
Routing

Treatment of Electro-
plating Wastes by Ion
Exchange

Study of Alternate Fuels
and Water Spray injection
as Methods of Smoke Abate-
ment for Crash Rescue
Training Fires

Falconry as a Means of
Reducing Bird-Aircraft
Strike Hazards at White-
man Air Force Base, MI

Film Destructlion and
Silver Recovery

An Annotated Biplio-~
graphy of Civil Engin-
eering Research

Development and Appli-
cation of Ion Exchange
Sllver Recovery System

Beres
BSC

Joseph J.
Capt, USAF,

Dennis F. Naugle
Capt, USAF, BSC
James T. Haney
Capt, USAF, BSC
George B. Carroll
Capt, USAF, BSC

H. W.
E. H. Hall

E. J. Mezey et al
Battelle Columbus Lab

Carlton

James T. Haney
Capt, USAF, BSC
William T. Ristau
UNM, CERF

Dennis E.
Lt, USAF

Lundquist

Richard B.
Univ.

Lehmann
of New Mexico

wWilliam T.
Richard B.

Ristau
Lehmann

Edwin Mattingly,
CSC, Univ. of
Alburquerque
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William T. Ristau

Foote
USAF

Mary L.
AlC,

Archie G.
Edward R.
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Kramer
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AFWL-TR-
73-199

AFWL-TR-
73-212

AFWL-TR-~
73-219

AFWL-TR-
73-221

AFWL-TR-
73-225

AFWL-TR-
73-244

AFWL-TR-
73-279

AFWL-TR~
73-283

AFWL-TN-
T4-003

AFWL-DE-
TN-74-005

United States Air Force

Aircraft Pollution Emis-

slons

Cyanide Disposal by
Ozone Oxidation

Base Civil Engineer
Sanitary Laboratory

An Analysis of Classi-
fied Film Destruction
Methods which Recover
Silver

Computer Code for
Complex Chemical Equil-
ibrium Studles at
Elevated Temperatures
and Pressures

Combustion and Heat
Recovery of Air Force
Waste Petroleum Oils
and Lubricants

Treatability of Aqu-
eous Film-Forming
Foams Used for Fire
Fighting

Disposal/Recycle
Management System
Development for Ailr
Force Waste Petroleum
01ls and Lubricants

Preliminary Evaluation
of Bird-Aircraft Strike
Hazard at Moody AFB, GA

Selected Research
and Development

Projects in Environmental

Quality

10

Dennis F. Naugle
Capt, USAF, BSC
Benard T. Delaney

Richard L. Garrison
Charles E. Mauk

H. William Prengle, Jr
Houston Research, Inc.

Sterling E. Schultz
Major, USAF
USAF Academy

George W. Baker
Major, USAF

William T. Ristau
Robert S. Pritchard
Univ. of New Mex,
CERF, Alburquerque,
NM 87131

Martin Lieberman
ESSO Research

Ronald H. Kroop
Lt, USAF
Joseph E. Martin
Sgt, USAF

ESSO Research &
Engineering Co
Linden, NJ

Edwin Mattingly
Univ. of Albuquerque
Robert 0. Collum
TSgt, USAF

Melvin B. Dobbs

Maj, USAF

Michael G. MacNaughton
Capt, USAF

Dennis F. Naugle

Capt, USAF

James T. Haney

Capt, USAF
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Feb 1974
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Aug 1974

Feb 1974
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An bvaluation of the
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Hazard at the Hughes
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Silver Recovery Pilot
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An Assessment of Instru-
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TR-T79-21

251.

AFESC ESL
TR-79-24

AFESC ESL
TR-79-25

253.

Blodegradation of He D. Cobb, Jr. May L97Y
Phenolic Paint-Stripping J. W. Egan
Waste W. E. Oliver, Jr.
D. J. Hansen
Study in Remote R. D. Shinn Jun 1979
Sensing for Land Use F. V. Westerlund
User Guide for the Air M. Duffey-Armstrong Sep 1979
Force Base Automotive Susan Swope
Transportation Simula- Richard Sandys
tion (BATS) Vol I
User Guide for the Air Richard Sandys Sep 1979
Force Base Automotive
Transportation Simulation
(BATS) Vol II
User Guide for the Air Richard Sandys Sep 1979
Force Base Automotive
Transportation Simulation
(BATS) Vol III
Control of Particulate M. G. MacNaughton Jul 1979
Emissions from Turbine J. J. Tarquinio
Engine Test Cells J. A. Martone
by Cooling Water In-
jection
Analysis of Remote Site J. N. Crisp Jul 1979
Energy Storage and W. S. Bishop
Generation Systems J. D. Pinson
L. A. Anderson
Survivability of Remote Karl E. Scheuch Sep 1979
Site Alternate Energy Glenn T. Baird
Systems - Vol I
Survivability of Remote Karl E. Scheuch Sep 1979
Site Alternate Energy Glenn t. Baird
Systems - Vol II
Methodology for Preparing
an Alr PForce Range Planning
Document
A Review of the Pre- William H. Liskamm Dec 1979
liminary Range Planning Thomas M. Spight
Methodology Test at S. M. Tatsumo
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254. AFESC ESL Aersol PFilter Loading Dale A. Lundgren Aug 1979

i PR-79-28 Data for a Simulated Jet
Engine Test Cell Aerosol

255. AFESC ESL Soot Control by Fuel Jack B. Howard Sep 1979
! TR-79-32 Additives -- A Review William J. Kausch, Jr.
|
256. APESC ESL Solar Iscluation Record- E. E. Stapleton Dec 1979
TR-79-34 ing System (SIRS) M. R. Mantz
Reference Manual
257. AFESC ESL Biological Degradation M. G. MacNaughton Oct 1979
TR-79-38 of Hydrazine J. A. Farmwald
L. McDaniels
G. Urda
258. AFPESC ESL The Effects of Amine M. G. MacNaughton Oct 1979
TR-79-39 Based Missile Fuels J. A. Farmwald
on the Activated Sludge
Process
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OASD(I&L)EES
OUSDR&F
. OUSDR&E
o OSAF/MIQ
DTIC/DDA
ARPA
OSAF /PA
HQ USAF/LEEV
HQ USAF/LEEVP
HQ USAF/SGPA
HQ USAF/LGYF
HQ USAF/SGES
HQ USAF/LEEEV
AFMSC/SGPA
HQ AFSC/DLWM
HQ AFSC/DLFP
HO AFSC/SD
HQ AFSC/DEV
HQ AFSC/SGB
HQ AFSC/SGPA
AMD/RD
AMD/RDB

AMD /RDU
2 OEHL/CC

O USAFSAM/EDE
i USAFSAM/VNL
f AEDC/DYR

AEDC/DDTR
{ AEDC/DOTR
! AFOSR/CC
AFOSR/NL
AFOSR /NP
AFOSR/NA
. AFOSR/NC
' . SD/SGX
& SD/DEV

. SD/1V-1
. H) MAC/SGPE
“ HQ MAC/DEEV
AT HQ MAC/DEEE
. HO ATC/SGPAP
t HQ ATC/SGB

HQ ATC/DEEV
HO ATC/DEPV
HQ PACAF/SGPE
HQ PACAF/DEEV
HQ PACAF /DEMU

S OL-AD; USAF OEHL
Y HQ AFISC/SG
‘ HO AAC/SGB
! F HQ AAC/DEEV
* HQ AAC/DEV

INITIAL DISTRIBUTION LIST

1
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
5
5
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

HQ USAFE/SGB

HQ UASFE/DEVS

HQ USAFE/DEPV

USAF Hospital Wiesbaden/SGB

AUL/LSE 71-249

HQ USAFA/Library

AFRES/SGB

AFRES/DE

USAFSS/DEE

USAFRCE/WR/DEEV

USAFRCE/CR/DEEV

USAFRCE/ER/DEEV

U S Army, MIRADCOM

Cmdr, USA Med Bioengrg R&D Lab

USA Chief, R&D/EQ

USN, Chief R&D/EQ

SAMTEC/SEM

AFRPL/Library

AFRPL/1K

AFATL/DLODL

AFWL/SUL

AFTEC/SGB

HQ SAC/DEPA

HQ SAC/DEPV

HQ SAC/SGPA

1 STARD/SEM

USAF Hospital Vandenberg/SGP

HQ TAC/SGPA

HQ TAC/DEEV

SA-ALC/SFQ

SA-ALC/SGP

0C-ALC/SGP

USAF Hospital Robins/SGPB

0G-ALC/SGP

Ch, Pollution Abatement Br
NAVFAC Code 111

NESO

NCEL, Code 15111

Commandant /GDD, USCG

HQ NASA, Code MAS-7

NASA/DL-DED-32

DD~-MED-41

NASA/MD-E

NASA Lewis Research Ctr (MS60-6)

FAA/AEE-300

FAA/ARD-550

FAA/AEQ-10

ANGSC/DEV

Library, Chemical Abstracts Svc

Toxic Matls Information Ctr

Argonne National Lab

HQ AFESC/DEV

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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INITIAL DISTRIBUTION LIST (Cont'd)

HQ AFESC/TST 1
HQ AFESC/WE 1
HQ AFESC/RDV 35
AFGL/LKD 1
Naval Air Propulsion Ctr 1
USA Environ Hygn Agency/ENGMC-RD 1
EPA/ESRL-MD-46 1
EPA, Pacif NW Env Res Lab 1
EPA/ORD 1
EPA Env Res Lab 1
EPA/SDSB 1
NEPSS 1
AVRADCOM/DAVDL~ATL~ATP 1
USCG (G-WEP-1/73) 1
NAFEC/ANA-420 1
AERO/Code 64240 NARF 1
AFWAL/POSF 1
AFWAL/POTC 1
AFWAL/THE 2

L AFWAL/SFF 1
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

AFWAL/TBC
AFIT/Library
AFIT/DE
AFIT/DEM
: AFIT/LSGM
l ASD/YPLL
t ASD/YZEA
ASD/AEL
ASD/DES
ASD/DEP
FTD/LGM
HQ AFLC/SG
HQ AFLC/SGB
HQ AFLC/DE
HQ AFLC/DEEPV
HQ AFLC/DEPV
HQ AFLC/IGYG
HQ AFLC/MAXT
USAF Hosp Wright Patterson/SGPB
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